An epidemic model is a simplified means of describing the transmission of infectious diseases through individuals. The modeling of infectious diseases is a tool which has been used to study the mechanisms by which diseases spread, to predict the future course of an outbreak and to evaluate strategies to control an epidemic. Epidemic models are of many types. Here, SEIR model is discussed. We first discuss the basics of SEIR model. Then it is applied for vector borne diseases. Steady state conditions are derived. A threshold parameter R 0 is defined and is shown that the disease will spread only if its value exceeds 1. We have applied the basic model to one specific diseases-malaria and did the sensitivity analysis too using the data for India. We found sensitivity analysis very important as it told us the most sensitive parameter to be taken care of. This makes the work more of practical use. Numerical simulation is done for vector and host which shows the population dynamics in different compartments.
Introduction
Mathematical epidemiology seems to have grown exponentially starting in the middle of 20th century. A huge variety of models have been formulated, mathematically analyzed and applied to infectious diseases.
Nedelman [1] presented the review of the work done in the field of malaria modeling. Aron [2] modeled the immunity to this disease. Ngwa and Shu [3] designed and analyzed the model for malaria when it was in endemic situation. Sheikh [4] analyzed an SEIR model with limited resources for treatment. Method for analyzing a general compartmental model was given by Drissche and Watmough [5] . Jones [6] has given the details on basic reproduction number R 0 . Simulation is carried out in MAT-LAB [7] . Basics of epidemic modeling are explained in [8] .
The idea behind compartmental models is to divide the entire population into sets of different classes according to its epidemiological status. Epidemic models are of many types depending upon the number of compartments considered in it.
In this paper, Section 2 gives model formulation and its analysis. A threshold parameter R 0 is also discussed in this section. Next, in Section 3, we apply this model to vector borne diseases. Sensitivity analysis is done using values of different parameters in Indian context. These values are given in Table 1 . The results of sensitivity analysis are given in Table 2 . Simulation is done using MATLAB and is given in Section 5. Here, Figure 1 shows the trends of human population in different compartments and Figure 2 shows the same for mosquito population. 
Mathematical Model
Here, we discuss SEIR epidemic model (Plate 1) that have compartments Susceptible, Exposed, Infectious and Recovered.
We prefer this compartmental model over others as it takes care of latent period i.e. exposed class which is left in SIR or SIS etc. Also it does not make the things too complicated as in the models with more compartments.
Assumptions
Let us call S, E, I and R the number of the members of each class. We now make assumptions regarding the transmission and incubation periods:
1) The number of infected people increases at a rate proportional to both the number of infectious and the number of susceptible i.e. βSI with β > 0. So, the number of susceptible will decrease at the same rate. Here, β is called the effective infection rate.
2) Individuals from exposed class will move to infectious class with a rate ν (progression rate).
3) The rate of removal of infectious to recovered compartment is proportional to the number of infectious only i.e. γI with γ > 0. Here, γ is called removal rate.
4) A person can die at any stage by natural causes. Therefore μ is taken as natural death rate and δ as disease induced death rate.
Model
The model takes the form
with
Here, B is new recruitment by birth etc.
Since an epidemic occurs in a short time period, we ignore loss of temporary immunity. Therefore, we have no transfer from the recovered compartment back to the susceptible compartment. Thus R does not appear in any of the first three equations. So, we will analyse the first three equations forming new reduced system as
Adding above three equations of system (2), we have
Now the basic reproduction number R 0 will be found by using the next generation matrix found in Driessche and Watmough (2002) .
It is easy to see that (2) always has a disease free equilibrium.
Therefore, here, I has to be less than its initial value I 0 (say). Let
where
gives the rate of appearance of new infections in a compartment and
gives the transfer of individuals. And
Since, 0 X is a disease free equilibrium of (3), therefore the derivatives and are partitioned as
where F and V are 2 × 2 matrices defined as
Here, V is a non-singular M-matrix. Therefore it is invertible. So,
The disease free equilibrium 0 X is locally asymptotically stable if all the eigenvalues of the matrix have positive real parts.
Consider the disease transmission model given by (2) with X  . If 0 X is a disease free equilibrium of the model, then 0 X is locally asymptotically stable if 0 1 R  , but unstable if , where is defined by (5). 
The disease free equilibrium 0 X is locally asymptotically stable if all the eigenvalues of the matrix
have positive real parts.
Application to Vector Borne Disease
Now we apply this SEIR model to vector borne diseases especially in our case to malaria. The model is formulated for both-human population as well as vector population. At time t, for human population, there are S h susceptible, E h exposed, I h infectious, R h recovered and for vector population there are S v susceptible, E v exposed and I v infectious. We do not take recovered class for vector population because once infected, mosquitoes are assumed to remain so until death. The state variables and parameters used for two populations are listed below:
Mosquito Population  S v : Number of susceptible mosquitoes;  E v : Number of exposed mosquitoes;  I v : Number of infectious mosquitoes;  B v : Recruitment as susceptible per unit time; 0
